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RC Pier Overview

* Commercially available software

— Pros and Cons
— No direct interface with NCBDS

* Analysis Engine
* Design “intent” of RC Pier
 LRFD design capability

 Anticipated future capabilities



STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RC Pier Manual & Help

‘l RCPier - D:\NCDOTRC Pier' dntitled.rcp - [M. n]
<) Ble sShow Lbravies LEAR{Eridge Help

=0l
P o araay

i

1 4 L y. . -
{ o @ B @A O B e A g
Mew | Open Save Save fs Print | Image Model | Results Diagrams | Wehicle Library Load Groups  Footing Library  Pile Groups

1 " i L
.?,JI 5 ‘Iﬂ.’
Help LEAP Site  About ail  Manual

L=

" Project |\-ﬂ Geometr_l,ll 322 | oads I = | Analysisl #1 Cap I n Eolumnl ab Footingl

N—

— Project Infarmation

Project M arne; I

Uzer Job Mumber: I
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SDU Computer Manual
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B-3467 Typical Section
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B-3467 Layout
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Proposed Bent Data
Cap Length: 29°-0”

Cap Width: 3°-8”

Cap Depth: 3°-0”

Column Diameter: 3°-0”
Shaft Diameter: 3°-6”
Column Spacing: 17°-0”
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Geometry - Superstructure

Superstructure Paramekters ﬂ

Murmber of Lanes: |2
— Beam / Superstructure

Height: [35. in
Sechion Area; 363, in"e
Imertia [1==]: IW ind
Imertia [Jyw): Iﬁ in™4
C.G [Yegk [1583 i

B amier/Railing Height: IE-EEE? in _ . " o .- . L
Depth of Slab: [B5 i DIN E_JEIT 2 E _ E"EIE S e FEETEI gl T F_'"L%ET A OF
Span Murber Rear to |1— o e SN -

Current Pier : I
Bridge Overall width:  |31.0833 FIGURE 6 - 66
Curb to Curb Distance: 28, ft

31°-1 OUT-TO-CUT)

36" GIRDER - TYPE IT

AKEA @ 389.0 In/S?

WEIGHT : 2.5625 x 150 = 384 |bs/ft.

—Span \ 28-0” (CLEAR ROADWAY)
Span Lenath \ 165" ¥, 14'-0" 14'-q" 1-6l/5" %
Span #: I 43000 ft 1'-6“ BARRIER RAIL ¥ 1'-6“BARRIER RAIL¥
~———C CONTROL LINE &
fdd | € SURVEY LINE
2 43.000 ) GRADE POINT -
Fodity | o S
~ __0.020 _0.020 . o~
Delete | T ‘ — \ T

4= | 41"
3-2" 8-3“ 8'-3" 8'-3“ 3-2"

(4) AASHTO TYPE IT P/S GIRDERS @ 8-3"0.C.= 24'-9”
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Geometry - Cap

Straight Cap Parameters El

Cap Length [+]: ft

Cap Height []; ISE. i
Cap Depth [£]: |44. i
Skew Angle [deq): IEI.

Factor of Reduced Moment of [nerta;

Start Elesation: IEE.BEIE ft
End Elevation:  |B5.895 f

—

Cancel |
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Geometry - Column

Drilled Shaft x|

Rounded Column T
¥ Included Fpe
Loc. from left of cap: Bot Elew.:  Diameter.  Factor of Carlurnt s 5
ft ft i Reduced MI:  fixity: & Circular
Mot |52. IEE. |1. IFi:-:ed Spring 7 " Rectangular
B 52 36 Drilled Shaft |  Parameter
2 23 52 36 1 Fixed

Diameter: qu— i
Delete b - Depth [£]: ID— it
Modify h1 hirk 2w
hi: E

LCancel

R Bl i

gk I LCancel |
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Bearing / Girders

— Configuration

Ix

Eearing Line:

f* Single " Double

— Eccentricity from CL of Cap

Firzt Line: |EI ft Second Line:

0. ft

:

—Line
{* First
" Second

Diztance From

{* Cap Left End
™ Last Paint

0 ft

1

Last
Last
Last

825410375
8.25/18 625
8.25/26.875

Delete

Modify

(Bl

LCancel
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x|

— Concrete Moduluz of Elazticity -

— Concrete Strength Concrete Denzity

pzi pf kzi

Cap: |m ap: 150, Cap: 332056
Colurmn: |3|:||:||:|, olumn: (150, Column:  |3220.56

11

Footing: |3|:||:||:|, Footing: {780, Footing: {3320 56
— SlecTs —— 1 Concrete Type
k=i

Cap [ flex): IEiEl. Cap: I Mormal

Cap [ shear): IEEI Calumm: I Mormal

Cilurir: IEiEI. Foot I Mormal
oating:

Footing: |5|:|_ Cancel

L L e
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Structure Model
Dbjects: Im ]v Components: |01 h

b ermber Haode Hinge | Check Paoint | Distance [ft] | Elem Length [ft]
a g 213 213 |
B a g 213
9 = f 4 67 255
7 9 f 4 67
3 g .00 1.33
a8 3 g .00 ;I
—additional Check Paints —Hinge

™| £dd default check points

I Local Direction: | 2
0. ft  From Left;

dd

— Reset to Base Structure

Beszet Al |

Cap dezign

Delete

b odify

[Delrctivate = Centerline of colurmn

{* Face of suppart

Jdds

— Plaztic Hinge locations

Mear Column Top Mear Column Baottom

% Cap Colummn joint
% i Column Baze

) At Cap Soffit
Shove
Below Cap {0 0 ft
E e I - Eg';;"“” I

—

] I C I
Ol Cancel | 14
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ES: Earth Surcharge Load
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CE: Yehicular Centrifugal Forces

BR: Braking Force EN detailz
PL: Pedestian Loads

LS: Live Laad Surcharge b
Wht: \Water and Stream Pressure

WS Wind Load on Structure

WL Wind Load on Live

FR: Friction Forces

TU: Urifarm temperature

CR: Creen j

Edit..

[elete

LLL detailz

LEEEL

Awailable Groups: Selected Groups:

STRENGTH GROUP |
STRENGTH GROUP I
STRENGTH GROUP I
STRENGTH GROUP I
STRENGTH GROUP Y
EXTREME EVENT GROUP |
EXTREME EVENT GROUP ||
SERVICE GROUP |
SERYICE GROUP I
SERYICE GROUP I
SERYICE GROUP Iv
FATIGLE .
EXTREME EVENT SEISMIC GROUP | —

Egmbinatiu:unsl
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Loads: Load data

— EBearing ¢/ Girder loads

r— Colurn Loads / Settlement
Col #: Load Type: Dir. Magl: w1/l Mag2: w2/ L .
tag Unitz
1+5h 7 |[Farce  =]f= =|]o. o Jo Jo. Force: kips
Bear Pt Dir t;;zds; Trap: kit
oL Elf
Line|1 j|*r |=||-69.058 —_—
Settl: i
T
1 |3 i -69.058 Add I Modify Delete
1 4 T -69.058
—Cap Loads
Load Type:  Dir. A (Y] Magl:  «1/L  Mag2: =2/ L
[Foce »Jx =0 o o & B Mag Units
Force:
Add | Modify | Delete |
r— Strain Load
Unit ID.
+ Expansion - Contraction Add Modify Delete I
Factor: /Auto Generation
Mamne: |DE1

Description: I

tultiplier for Loads: 1.

Generate |

Mote: Yertically downward loads be
added az neqgative loads in 'Y direction.

[ o |

Cancel

Auto Load Generation:Structure DC

— Superzstructure
¥ Include 5lab Unit wéeight: |1 a0. pf
¥ Include Girders Unit WWeight [150. pct

% Use simple span load diztribution for barier and wearing suface

¥ Include Barriers Total Load per foat: plf

e

Load per foot:

¥ Include /e aring Surface
e i lengitudinal dir)

pif

™ Use Continuous Bridge Model to compute dead load reactions

" |nput composite dead load reaction

Composite dead load reaction: ID kips

" |nput composite dead load reaction from Conspan
Irpart | ID kips

Fieaction distribution amaong bearing lines:

Bearing Line 1: |1

Imported
Feaction:

Bearitg Line 2: ID
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Loads: Load data

— Bearing / Girder loads r— Column Loads / Settlement
Line
Col #: Load Type: D Magl: 1/L MagZ: 24 L
F_\ - mae vpe - ¥ ag Y Mag Units
£ Geoond [1+5h = |[Force  =|Jx ~|0 o Jo Jo i
. Loads:
Bear.PtH: Dir: kips
Line|1 jlY |
1 |2 b 021
102 v |om add | Modify Delete
1 4 b 021
—Cap Loads
Load Type:  Dir. Amn 7] Magl:  #1/L  Mage: =21
[Foce =llx =0 o o i 0 Mag Linits
Farce:
4dd | Modiy | Delete | UDL:
Maoment:  k-ft
— Strain Load A
Uit ID.
+ Expansion - Conbraction Add todify | Delete I
Factors Auto Generation
Mame: IDW1
inli . |1. G I |
[ I Multiplier for Loads: Lenerate

Auto Load Generation:Structure DW

— Superstucture
I Ineluds Slab

™ Include Girders

Lrit Weight;
Uit weight:

T
I'I a0, pcf

i iJze simple span load distibution for barier and wearing sukace

[T Include Earriers Total Load per f

Load per foot;

¥ Include YWearing Suface N e
[irn longitudinal

" Use Continuous Bridge Model to compute dead load reactions

" Input composite dead load reaction

Composzite dead load reaction: ID kips

" Input composite dead load reaction from Conspan

|mport | ID kipz

|mparted
Reaction:

Reaction distribution among bearing lines:

Bearing Line 1: |1

Bearitg Line 2: ID

Mote: Wertically downward loads be
added az negative loads in 't direction.

o]

Cancel |

Generate

Cancel |
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Auto Load generation: Live Load
— Longitudinal B eaction

— Trangverse Positioning

{+ Compute Simple Span Beaction Laeekd Lanes All cambinations j
Aailable: Selected:
— Liwve Load Posit
Dezign Truck Add -» ign Truck + Lane Load Ve Saat FosHons

¢ “ariable spacing

kinimum spacing between
oositions

Dezign Truck + Lane Load De&in Tandem + Lane Load
Design Tandem + Lane Load <- Remove
Two Design Trucks + Lane L

I G <- Femove Al " Constant spacing

Finirum distance from curb

diil

Wiew

Center to center spacing

|-|_ ft
|2 ft
I‘l 0. ft
" Compute Continuous Beam Reaction ¥

— Marmal pier

|nput Already Computed bax Truck Load: kips // el el sz

Reaction ¥ Generate Longitudinal Load Cases also

&= Lane Load: kips
" Auto Compute & Marual input

ID
IEI
= Import Corspan Beaction —Marmal pier - Tk Laesk 2600 kips
IEI

tax Truck Load: kips N Lane Load: —2.805 .
Impaort | Max Lane Load: b x
| = — Centrifu
ntegral pler .
Max Load,  mMoment. k-fi L, s Maw, Moment, [~ Generate Centrifugal Load Cases also
7 Aot " ) famual input
Truck: Truck: I LD O =
Lane: Lane: I Truck Load: IIj kips
Radiuz of curve: IIj ft
Dezign speed: ID ftis
Feaction distribution amang Bearing Line 1 Bearing Line 2
bearing lines Direction of centrifugal force . & 42 %]
Truck Caze b ] 0
Lane Case & 1 ]
Truck Case B: m ] ’—I
G f C |
Lare Case B: - - Generate Cance
I” | Generate Fieverse Caszes also
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Auto Load Generation: Wind on Struc

-

Generate for multiple angles -

Wind Angle, deo:

Generate Wind on Live at the same time W

Lenath af LL: |43. ft

Auto Load Generation: Wind on Struc

Wind Angle, deq: -73 T

Generate for multiple angles -

Generate Wind on Live at the same time W

Lenath af LL: |43. ft

Elevation above which
"ind Load acting: 10.75

[far columns]

it Bridge location ;

' Open country
™ Suburban
£ City

—YWiind Pressure for substucture
in wind direction

|4EI.— paf
I—

Default wind Prezsure W

—%Wind Prezsure far superstiucture

Tranz: IEEI. paf Cap:
Longit; IEI. paf Colurnr: a1, pzf

Consider Dyverturming

Overturning: IED- psf

—%Wind Prezsure far superstiucture

Generate I

Cancel

Elevation above which
"ind Load acting:

[far columns]

Bridge location ;

I'I 0.75 ft

' Open country
™ Suburban

Default wind Prezsure W £ City

—YWiind Pressure for substucture
in wind direction

Cap: |4EI. paf
I—

Colurnr: a1, pzf

Tranz: I 11. paf
Longit; |22. paf
Conzider Dverturning

Overturning: IED- psf

Generate I

Cancel
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Analysis,/Design Parameters {LRFD} ﬂ
— Resistance Factor, phi————— — Dynamic Load Allowance, [k — Eta Factor — Clear Concrete Cover, in—;
{+ Phi as per 2006 classification Truck Lane  Fatigue Service Fatigue Strength E:-ttretme Cap
EHE] top/bottonm;
" Phi as per classic aproach Cap 033 |00 015 ca 1. 1 i |
Tenzion Controlled: 1] Column: ID'33 ID' ID'-I 8 Coalumnn: |1' |1' |1' |1' .
Footing: [0, [o [o Footing: |1 [1. [1. [1. Cap side:
Shear and torsion:

[mormal weight]

" Crack Control Criteria

B

B

" LRFD 2004 & LRFD 2005 Interims Colurnit: |2—
o

N

Shear and tarzion:
[lightweight]

— Multiple Presence Factore— — Crack Control Factor, 2, kipsding — Expozure Factors —

Comprezssion Contralled:
[tiez]

Foating
Lanet 1: I'I 2 _ 170 |-| ] top/bottom;

C5p: Cap:
Lanett 2: I'I. — :
Lanat = I—D_85 [Ealurmm: - Colurnm: I .

Laneh 4 IW Faating: 130. Foating: |1- Foating side:

— Seizmic Design

Comprezsion Caontralled:

[zpiral]

793171

Cornprezsion in STH:

— it ratio Seigmic Design Parameters ... |

Comp -» ID-E <- Tranzition -» ID-3?5 <- Tenszion

— Shear and Tocsl |ations —— — Load Combinations v
o Dependent Load Case

elta b ethod

Mumber of iterations:

Deqree of Fixity in Foundations for

Cap method [ Footing methad Combinations Diependency table | Moment Magrification 10
" Simplified " Simplified 0 Tt e Compute K. for braced columnz az per
|rkerirn 2006

N

{* General ' General Dgfign cap/footing for magrified morments
Diezign cap for magnified moments [ Design faoting for magrified mo

k. I Canicel | 20
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™ Stimups X

Location: BarSize:  HBarz From: ft To ft Bar dist. in  Hook:
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Top #3 E 0.00 29.00 2.00 Both
Battam #3 B 000 29.00 200 Bath

Add |

Delete |

rodify |

Sketch |
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[EI’ F'n:niectl L2 Geometryl 22 Loads I Q Analyziz 1 Cap | _._. Calumnl ke Fl:n:ntingl

Selection:

]
v}
=

j -

Auto Dezign

i

[Degign Statuz
Edit/ e
" Main bars

Shrrup Size n legs Awdzindft From: f To f Spacing, in
EE =l | |n jo. 0 jo.

#5 2 0.620 i 450 12.00

#5 2 0.620 750 2150 12.00

#5 2 0.620 24.50 29.00 12.00

Delete

b odify

_ Doeo |
_ Moty |
=N

Sketch

Ready

IBS: Mot Connected | [BS: Manual

Fier ViewUpstation

| R |
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I 1 Shaft 'I Ayto Dezign

Column Modes :

il

Dezign Status
B ottomm 1

Top I 2
Lateral Bar Tupe:

ITies "I

Rebar Pattert:
IEircuIar j

Rebar Orientation:

IFace Parallel "'I

v auto Design 21

Laveri: Diirection; Bar Size: H#bars: Bar dist. in

| i | 2 B2 x| [0 3064

d

LCopy from...
— Moment Maagnific. —
Conzider M W
Braced Frame
Unbraced o Delete
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Topics Under Consideration
 Steel H-Pile Design
* Seismic Design

e Strain Loads

25



' STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

Questions?
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